Introduction: Common oregano is an important medicinal and aromatic plant, characterized by a high morphological and chemical variability.
INTRODUCTION
The genus Origanum (Lamiaceae family) consist of 49 taxa belonging to 10 sections. Several species of this genus, including Origanum vulgare L., are rich in essential oil and commonly known as 'oregano' . O. vulgare is a perennial, widely distributed all over Euroasia and North Africa. Its herb is considered as one of the most traded and consumed spice [1] . It also reveals a wide range of pharmacological activities, especially antimicrobial [2] [3] [4] [5] . Given its significant economic importance and a specific biological character, O. vulgare has been included into the List of Priority Species in Europe [6] .
The species is extremely variable, both in its morphological traits and chemical composition [1] . According to latest taxonomy, six subspecies have been distinguished on the bases of morphological features, i. [7] . It is known that subspecies differ significantly in respect of total content and composition of essential oil. This variability is strongly related to its geographical origin. It is considered that southernmost subspecies (subsp. glandulosum, subsp. hirtum and subsp. gracile) are rich in essential oil (more than 2%), while those from northern parts (subsp. virens, subsp. vulgare, subsp. viride) are medium or poor sources of volatiles [1, 8] . In general, subspecies characterized by high amount of essential oil usually accumulate carvacrol and/or thymol and their precursors (γ-terpinene and p-cymene), while those with low amount of essential oil are rich in other monoterpenes, e.g.: linalool, sabinene, borneol and its derivatives, often accompanied by high amounts of various sesquiterpenes [9] . It is worth noting that each O. vulgare subspecies create several different chemotypes defined on the basis of main compound in essential oil. This phenomenon is widely described in current literature [8] [9] [10] [11] [12] [13] [14] [15] [16] . However, despite of commonly accepted taxonomy, some authors treat O. vulgare as a collective species and do not distinguish particular subspecies [17] [18] [19] . Such data, based only on essential oil composition excluding morphological characters, can confuse understanding the complex problem of oregano variability.
O. vulgare subsp. vulgare (common oregano) is spread on the area of Central and Northern Europe and is the only representative of O. vulgare in Poland [16, 20] . It is a woody perennial, up to 100 cm tall. Its leaves are usually ovate and weakly pubescent with dentate margin and acute or rounded apex. Colour of petals range from white to purple. The plants are blooming from May to October [7] . They occur naturally in various type of habitats, e.g.: edges of forests, clearings, semi-dry meadows and wastelands [20] . Common oregano is important medicinal and aromatic plant. In herb there is up to 1.8% of essential oil containing predominantly sabinene, p-cymene, β-caryophyllene, linalool etc. [21] [22] [23] [24] [25] [26] [27] . According to Chalcate and Pasquier, O. vulgare subsp. vulgare is able to create nine different chemotypes [28] . This raw material is rich also in phenolic compounds, mainly phenolic acids and flavonoids. Among phenolic acids, the rosmarinic acid is present in the highest amount, followed by caffeic, vanillic, o-coumaric and protocatechuic acids. Flavonoids are represented here mainly by apigenine, luteoline and its derivatives [16, 26, 29] . Common oregano herb reveals various pharmacological activities, i.e. antibacterial and antifungal, diuretic, choleretic, expectorant and antioxidant [2, 3, 30] . It is used in gastrointestinal and upper respiratory tract disorders treatment, especially in veterinary. Due to a pleasant aroma, this raw material can be used as spice, as well [30] .
In Poland, herb of O. vulgare subsp. vulgare is collected both from natural sites and cultivation. According to Lukas et al. [16] , in the case of this subspecies, collection from the wild not only results in heterogeneous raw material but also can lead to genetic erosion. Data concerning wild growing common oregano populations in Europe show the impressive variability of this taxon [16, [21] [22] [23] 25] . However, such research investigated on the area of Poland are rather scarce [26, 27, 31] .
The aim of the present study was to determine the differences between selected common oregano populations introduced into ex situ conditions, in respect of developmental and morphological traits as well as content and composition of essential oil in herb.
MATERIAL AND METHODS

Plant material
Objects of the study were 14 common oregano populations (accessions) originating from eastern [33] . Observations were carried out directly before harvest of raw material (June, 2013) and concerned important features differentiating species, as following: plant growth habit, plant height (cm), number of stems per plant, branching density, stem color, pubescence and degree of lignification, number of internodes per stem, foliage density, leaf length and width, shape of blade, leaf margin, shape of apex, color of petals. The beginning of flowering was evaluated (when 50% of inflorescence had flower buds). Fresh mass of herb (g × plant -1 ) was also determined. At each population, the observations were conducted on ten plants.
Chemical analysis
Total content of essential oil was determined according to European Pharmacopoeia 8th [34] . The composition of essential oil was carried out by gas chromatography. All measurements were performed in triplicate.
The chromatographic analysis was performed using a Hewlett Packard 6890 gas chromatograph equipped with a flame ionization detector (FID) and capillary, polar column Quadrex 007 CW (25 m × 0.25 mm × 0.25 µm film thickness). The analysis was carried out using the following temperature programme: oven temperature isotherm at 60°C for 2 min., then rising from 60°C to 220°C at a rate of 4°C per min. and held isothermal at 220°C for 5 min. Injector and detector temperatures were, respectively, at 220°C and 260°C. The carrier gas (He) flow was 1.1 ml × min -1 . The split ratio was 1:70. Manually injection of 0.5 µl essential oil was applied. Component identification was confirmed by pure authentic samples retention times and comparison of linear retention indices (RI) relative to the series of n-hydrocarbons (C7-C30), under the same operating conditions. The percentage content of determined essential oils compounds was computed by the normalization method from the GC peak areas, without the use of correction factors.
Statistical analysis
Data were subjected to statistical analysis using Statistica® software. The coefficient of variation (CV) was determined.
Ethical approval: The conducted research is not related to either human or animal use.
RESULTS AND DISSCUSION
Examined common oregano populations differ both in morphological and chemical characters. It was observed that most of them were characterized by erect type of growth habit, with one exception: population no 12 represented semi-erect type (tab. 2). Plant's height varied from 52.13 to 88.66 cm, while number of stems per plant from 45.6 to 123.3. Number of internodes per stem ranged from 4.6 to 9.2. The branching density was described as intermediate (6 populations) , sparce (5 populations) or dense (3 populations) (tab. 2 and 3). Results by Sivicka et al. [35] show similar range of plant's height (50.1-85.0 cm), however, most accessions were characterized there by semi-erect type [38] . Although O. vulgare subsp. vulgare contains small amounts of these active phenolic monoterpenes, this subspecies also indicate such activity, associated in this case with a high content of sabinene [39, 40] . However, populations rich in linalool and/or sesquirepenes (i.a. β-caryophyllene) can be interested from the practical point of view, as well. Due to a pleasant aroma of these substances, linalool and/or sesquirepenes-rich chemotypes of O. vulgare subsp. vulgare may be used in cosmetic industry.
To sum up, it seems that investigations on the phenomenon of extraordinary variability within O. vulgare species and subspecies are still up to date. Although many attempts providing to order and understand this issue, there are too many exceptions, especially in the area of chemical diversity, to take over clear rules. Thus, Origanum taxa can create new opportunities promising both from scientific and practice point of view.
CONCLUSIONS
1. Investigated common oregano populations evaluated in ex situ conditions differed in terms of morphological and developmental traits as well as content and composition of essential oil.
2. Regarding morphological features, number of stems and fresh mass of herb differentiated among examined populations at the highest degree.
3. Given essential oil composition, most of populations were classified as sabinyl chemotype rich in sesquiterpenes. 
